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Rihtnen microgrmn, of A-em no-l,3,5.trioh~oroptctdinic acid (picloram)
wore ApI lied to wlt p•rtmary leaf ot each l0-dAy-old Blauk Valentino bean
pIint !rowing ti an onviroiuiontal chamber at 25 C and S0 to 60% R.. The
,ourv, ot the herbicide was then removed by excising all treated leaves at
iiturvAlu trom 15 minutes to 48 hours after treatment. Plants were her-
v\ated 14 dAya .afer trontmant,

A marginal 10 to 15X inhibitiun of height occurred in tho 15-minute
gro'up ot Wianto. Hotwever, the 30-minute uptake period was sufficiently
long onough to caute a a*t ttttcally signifitant suppression of height.
'liv first opinastit ofrfocr occurred within 10 to 12 hours after treatment,
TM*ts timu intervAl was eassntialty independent of the length of time
allowed for export of thi herbicide from the donur lea• for all treatment
periods u( 2 hours or lon•er, The severity of injury did not increase
with uptake periode greator than 12 hours when evaluated by plant height.
Injury, ad rstlected by * decrease in oven-dry weight, however, did increase
with each period greater than 12 hours. This seemingly anomalous effect was
CAuSed by the sovere injury or death of the terminal bud in all of the treat-
ment groups equal to or longer than 12 hours.



I. ZINRODU0TION*

The rapidity with which a herbicide is absorbed and translocated
within a plant is of considerable interest since this is directly
related to ite uiltimnte phytotoxict.ty, Bseca|. 4-amino-3,5,6-
trichloropioolinio acid (picloram) has become important as a herbicide
and little to known about it in comparison with other herbicide& such
am 2,4-dichlorophenoxyacetic acid (2,4-D), it was considered important
to obtain information concerning its absorption and translocation.
This study is an attempt to determine how rapidly picloram it absorbed
and mobilised within the bean plant.

11. MTHOD8 AND MATERIALS

Ebassol~i MaAlin. L. var. Black Valentine beans were grown in
a walk-in growth chamber in 1-quart pots of soil under the following
environmental conditionse 25±_1 C, 55+5% RH, and 1,200±_100 ft-c with
a 16-hour day and 8-hour night. The Tight source was a mixture of
fluorescent and incandescent lamps.

When the plants were 10 days old they were treated on one orimary
leaf with 18 pS of picloram by application of five 10-41 drops of
solution that contained 0.27 Tween 20. The source of the herbicide
was removed from the plant by excising the treated primary leaf at
various intervals from 15 minutes to 48 hours after treatment. For
comparative purposes, the created leaves were not excised from one
group of plants. One primary leaf was also excised from each control
plant. All plants weoe harvested 14 days later.

111. BISULsS AND DISCUSS1ON

Visual observations of plant responses 14 days efter treatment and
leaf excision indicated that ao uptake period of 2 to 4 hours was
required for picloram to be absorbed and translocated out of h.e treated
leaf such that characteristic epinastic symptoms of picloram injury werm
evident. However. inhibition of growth in height was quite evident for
these two treatment periods (Fig. 1). The 4-hour uptake period resulted
in an approximate 50% inhibition of growth (lable 1).

* This report should not be used as a literature citation in material to
be published in the open literature. Readers interested in referencing
the information contained herein should contact the author to ascertain
when and where it may appear in citable form.
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A B C

FIGURE 1. Inhibition of Growth of Black Valentine
Beans 14 Days after 18 pg of Picloram in 0.2% Tween 20
were Applied to One Primary Leaf. The treated leaves
were excised at indicated time intervals following
treatment: A, control; B, 2-hour uptake period; and
C, 4-hour uptake period.
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TABLE 1. EFFECT OF LENGTH OF UPTAKE PERIOD FOR ABSORPTION AND TRANSLOCATION
OF PICLORAM ON SUBSEQUENT GROWTH OF BLACK VALENTINE BEANS

Treatment Inhibition of
Period Height + SE, cm- Growth, 7%
hoursec

Control 4 6 .9+2.9a 0

4 3 .2+.5.1ab a

39.6+-3.7h 16

1 i 30.0+5.3' 36

2 27.8+3.40 41

4 24.6+3.00 48

12 15. 5+2 . 4 d 67

16 12.6+0.7d 73

d24 13.4+1.1 72

48 14 .8+1. 7d 68

a. Five 10-pil drops of solution were applied to one primary leaf that was
then excised at the indicated time intervals.

b. Values are the average of four replications followed by the standard
error of the mean. Values followed by the same superscript letter
are not significantly different.

The plants in the 12-hour uptake group were of interest because their
harvest weights (fresh and oven-dry) were greater than those of the controls,
yet their growth in height was severely inhibited. The explanation for this
seemingly anomalous result was found in the fact that their terminal buds
were dead ahtd there was an accompanying increase in axillary growth from
most of the nodes (Fig. 2). This apparently resulted from loss of apical
dominance following death of the terminal bud. The terminal buds were
dead in all plants exposed to picloram for periods greater than 12 hours.
However, only the 16-hour uptake group had axillary growth. As judged bythe foliar symptoms, thickened stems, and massive callus formations, the

amount of picloram in the tissue of these plants was so great that the axillary
buds were inhibited. These observations are further evidence for the auxin-
like properties of picloram.
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FIGURE 2. Black Valentine Bean 14 Days after a 12-Hour
Uptake Period of 18 4g of Picloram in 0.2% Tween 20.
Herbicide was applied to one primary leaf that was
excised 12 hours later. Note proliferation of axillary
growth and cessation of terminal growth.
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The height of the plants in the 15-minute treatment was not signifi-
cantly different from that of the controls (Table 1), but the 30-minute
treatment was significantly different. It is thus quite apparent that
picloram is very rapidly absorbed and exported from the treated leaves
of Black Valentine bean plants. Mien the height data are plotted against.
time, it can be seen that absorption and translocation is precisely
linear from 15 minutes to 2 hours 'Fig. 3). The inflection point in
the response occurred at 2 hours. For uptake periods greater than 2
hours, the rate of absorption and transport decreases with time.
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FIGURE 3. Relationship Between Increment of Time for
Absorption and Export of 18 pg of Picloram from the
Primary Leaf of a Bean Plant and Growth in Height.
Treated leaves were excised at indicated time periods
on the abscissa and the plants were harvested 14 days
after time zero.
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A B C D

FIGURE 4. Inhibition of Growth of Black Valentine
Beans 14 Days after 18 Pg of Picloram in 0.2% Tween 20
were Applied to One Primary Leaf. The treated leaves
were excised at iniicated time intervals following
treatment: A. control; B, 24-hour uptake period;
C. 48-hour uptake period; ;ind D, treated leaf not
excised.
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The visual effect of the 24- and 48-hour uptake period may be seen
in Figure 4. These two treatments caused approximately 707. inhibition
in growth in height. The most phytotoxic treatment in this study was
the one in which the treated leaves were never excised (Fig. 4). The
only logical interpretation for th:.s unexpected finding is that picloram
continues to be absorbed and exported from the leaves of bean plants
after 48 hours have elapsed since application of the treatment. It
should be clearly understood that these studies do not differentiate
batween the processes of absorption and translocation and that they
must be viewed as one process because of the nature of the methods used
to obtain these data.

..

L. _ _ _ _ _ _ _ _ _ _
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(ptaloram) wer %•pplied to one primary lost of each 1O-day-old ll~ack
Valentine bean ji•lat growing in an enviropmental chamber at 23 C: and

p0 to 60% RH. The n ource of the hdrbycadeo aste in removed by eixghti
all treated leves at intervals from 1$ minutes to 48 hours after treat-
sent. Plants were harvested 14 days after treatments

A marginal 10 to 13% inhibition of height occurred in the 15-minute
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time allowed for export of the herbicide from the donor leaf for all
treatment period# of 2 hours or longer, The sover~tt of injury did not
increase with uptake periods gr•eater than 12 hours when evaluated by
plant height. Injury, as reflected by a dearoeos in oven-dry weLlhtp
however, did incea~se with each period greater than 12 hours. This
se~mingly aninaloue effect was caused by the severe injury or death of
th* terminal bo~d tn all of the treatment groups equal t~o or longer than
12 hours,
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